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IS THE REACTION METAL-FREE? 
 
• ICP-MS analysis of a representative reaction mixture indicated that trace 
amounts of metal were present: 10ppm Fe, 3ppm Mn, 2ppm Cu, 0.3ppm Ni. 
 
• An initial experiment involved the addition of metal scavengers (equivalent to 
5000ppm of metal) to the reaction mixture. This did not result in a drop in 
conversion. 
 
 
 
 
 
 
 
 
 
• In a next step, a solution of ynamide 4 in CD3CN was spiked with 10ppm of 
various (noble) metal salts and conversion to polycycle 5 was monitored by 
NMR. In this kinetic study, we observed no difference between the spiked 
samples and a blank. This finding suggests that the reaction is indeed a metal-
free reaction.3 
 
 
 
A PROPOSED MECHANISM 
 
• After formation of bromoalkyne 6 in situ and addition / elimination of the 
tosylamide, ynamide 4 can be formed. Both pathway (a) and (b) can afford a 
stabilized carbene 7 which can ring close to form 2-amino isatogen 8. An 
intramolecular (3+2) cycloaddition then affords polycycle 5. Our DFT 
calculations suggest pathway (a) to be the most relevant but likely to occur via 
a successive single-electron transfer mechanism. 
 
 
 
THE DISCOVERY 
 
• In an attempt to extend our previous gold-catalyzed approach1 to 
spiropseudoindoxyls, the behavior of novel ynamides 4 was studied. However, 
this substrate undergoes a cascade reaction even without the addition of  
metals, affording spiropseudoindoxyl 5a.2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
THE SCOPE 
 
• Further optimization afforded a robust synthetic protocol in which 
dibromoalkenes 1 are treated with various amines or sulfonylamides 2 to 
afford spiropseudoindoxyls 5 in fair to good isolated yields. 
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